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EFFICACY OF THE NEW YORK STATE
SEAT BELT LAW: PRELIMINARY

ASSESSMENT OF OCCURRENCE AND
SEVERITY*

JEROME I. BARANCIK, Sc.D.1,2, CAROLINE F. KRAMER, R.N.,
B.S.1, HENRY C. THODE, JR., PH.D.1,2, DAVID HARRIS, M.D.,

M.P.H.2,3

U SE of seat belts is known appreciably to reduce death and injury to motor
vehicle occupants.' To date, 37 countries have seat belt use laws,2 and

their collective experience varies from high to low compliance within and
among jurisdictions.3 Following enactment of a mandatory restraint law,
there is typically a sharp initial increase in seat belt use, but usage generally
decreases. Thereafter, during periods of vigorous police enforcement, how-
ever, usage rates again increase, while death and injury rates decline, but
usually not proportionately.3 A notable exception to this pattern is the United
Kingdom, where compliance rates have remained consistently high (about
95%) since passage of the British law.4
On January 1, 1985 New York State became the first state in the United

States to enforce a seat belt law requiring all drivers and front seat passengers
as well as all children under 10 years of age to use safety restraints in
passenger vehicles and light trucks.5 This report is based on the preliminary
findings of a population-based epidemiologic study to test the hypothesis that
a seat belt law in an American population can result in a measurable change in
both nonfatal and fatal vehicular injury patterns. Periods covered in this
report are the first and second quarters of calenders years 1984 (pre-law) and
1985 (post-law).
For external control purposes, the findings of this investigation are com-

pared with those obtained using a similar and compatible protocol in the State
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of Rhode Island,6 a jurisdiction without a seatbelt law in effect during the
study period.

METHODS

The data were collected in Suffolk Country, Long Island, New York
(population 1.3 million), which is bordered on three sides by water and to the
west by Nassau County. The epidemiologic study design was based on the
Northeastern Ohio Trauma Study methodology, including sampling, case-
ascertainment, and quality-control procedures; these methods are described
in detail in other publications7-9. Sampling was conducted at all hospitals
with emergency departments located in the county.
The sampling scheme required examination of every case entered in the

emergency department log of each hospital on 7 randomly selected days for
each 13-week quarter of each year. Within each quarter each day of the week
was selected once, yielding a 7.7% sample. For each hospital a different set
of 7 random days was selected for each quarter and each study year. This
provided assurance of representation of cases by time of day, day of week,
and quarter. The sampling procedure was divided into two parts, a primary
and a secondary sample.

For the primary sample, cases were abstracted which met one or more of
the following criteria: Any case stated as "motor vehicle accident," "auto-
mobile accident," or equivalent; any case stated as "no fault" or equivalent;
any case listed as head, face, neck, chest, or multiple trauma; any group of
cases coming into the emergency department at approximately the same time;
and any trauma case resulting in hospital admission, regardless of cause.

Twenty-two cases in 1984 and 1985 which were designated "MU" in the
ED logs, could not be located; these cases are included in the incidence
counts and other analyses to the extent that the data are available. In addition,
an estimated 10 cases in both years combined, which were not specified as
being motor vehicle related, but which met other primary selection criteria,
as yet have not been verified.
To ensure representation of other motor vehicle trauma cases in the records

that did not meet the primary sample criteria, a secondary sample was drawn
of5% of all other trauma cases for the selected days. The secondary sampling
procedure resulted in the initial identification of 507 cases; 19 of these (3.7%)
were confirmed as first hospital reports of motor vehicle trauma for the first
half of 1984 and 1985 combined. An additional 4 cases in 1984 and 5 cases in
1985 could not be located for confirmation. It is not known how many of
these 9 cases are motor vehicle related.
From each retrieved record identified as a motor vehicle trauma case
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(ICD-9-CM E810-E825) information was recorded as to personal and demo-
graphic characteristics (e.g., age, sex, address), time and place of injury,
time and date of admission to the emergency department, cause and nature of
injury using ICD-9-CM E and N Codes,lO respectively, injury severity using
the Abbreviated Injury Scale 1985 Revision,11 and emergency department
discharge status (e.g., treated and released, admitted, died). Records indicat-
ing previous hospital treatment for the same injury event or "normal exam-
ination" were abstracted but excluded from this preliminary analysis.
Individuals with more than one motor vehicle injury event during the study
period may have been included more than once in the sample.

Occurrence was defined as the number of resident and nonresident cases
combined that received first hospital treatment for a motor vehicle injury
event. The 1984 and 1985 age and sex specific population estimates used to
compute occurrence rates were obtained from the New York State Depart-
ment of Health.12
A case-fatality ratio was defined as the total number of fatal vehicular

injury cases divided by the estimated total number of fatal and nonfatal cases.
Motor-vehicle related trauma death enumerations for the County were ob-
tained from official reports issued by the Suffolk County Medical Examiner's
Office.13 Data on deaths were considered a census and no sampling expan-
sion factors were used.

PRELIMINARY RESULTS

For the first half of 1984 and 1985 combined, the primary sample identified
1,510 motor vehicle trauma cases, of which 37 were classified as having prior
hospital treatment. The remaining 1,473 cases are discussed in this report.

During the pre/post-law observation periods, an estimated 155,000 trauma
cases from all causes were seen in emergency departments of Suffolk County
hospitals, about equally divided between 1984 and 1985. Motor vehicle
trauma comprised approximately 16% of all trauma.

Motor vehicle trauma occurrence rates per 1,000 population for the first
quarter of each year were 4.5 in 1984 and 3.7 in 1985. For the second quarter,
they were 5.0 and 5.4 per 1,000 population, respectively. For both sexes
combined, a 19% decrease in occurrence rates was seen in the first quarter of
1985 compared to 1984, a statistically significant decline (p<0.05). In males
a 12% decrease was seen and in females a 22% decrease, which was statis-
tically significant (p<0.05). However, for the second quarter, increases in
vehicular injury occurrence rates were observed for males and both sexes

combined; female rates were the same (Table I).
Generally, the highest occurrence rates were seen in the 16-24 year age

group. The only age groups which did not show a decrease in occurrence
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TABLE I. PRELIMINARY ESTIMATED MOTOR VEHICLE TRAUMA OCCURRENCE
RATES PER 1,000 POPULATION BY AGE AND SEX FOR PERSONS TREATED IN
HOSPITAL EMERGENCY DEPARTMENTS, SUFFOLK COUNTY, NEW YORK,

FIRST AND SECOND QUARTERS, 1984 AND 1985

1984 1985
Age Both Both

(years) sexes Male Female sexes Male Female
First quarter
<16 1.5 0.8 2.2 2.0 2.0 2.0
16-17 7.6 10.8 4.2 7.3 8.9 5.7
18-24 12.5 13.0 11.9 9.5 10.4 8.9
25-44 5.5 5.5 5.5 4.1 4.4 3.9
45-64 3.2 2.1 4.3 2.2 1.9 2.5
65+ 1.1 1.7 0.6 1.9 1.0 2.5
All ages 4.5 4.4 4.6 3.7 3.9 3.6

Second quarter
<16 2.3 2.7 1.8 2.4 3.0 1.7
16-17 10.3 10.1 10.5 11.9 15.1 8.5
18-24 13.8 12.1 15.4 16.3 16.1 16.5
25-44 4.8 5.1 4.5 5.5 6.3 4.8
45-64 3.9 4.1 3.6 2.8 3.1 2.5
65+ 1.9 3.4 0.9 2.0 2.6 1.6
All ages 5.0 5.2 4.7 5.4 6.1 4.7

rates for the first quarter of 1985 compared to 1984 were people younger than
16 and those 65 years and older.

Vehicular fatalities per 1,000 injury cases decreased for the first and second
quarters in 1985 compared to 1984. For both sexes combined a 21% drop in
the case-fatality ratio was seen during the first half of 1985. Fatality reduc-
tions were seen in each quarter for both sexes (Table II).
By Abbreviated Injury Scale body region, the proportion of cases with one

or more injuries to the head decreased 16% (p<0.05) during the first half of
1985. Cervical strain, coded to the anatomical region "spine," was analyzed
separately, showing a slight decrease for males and a significant (p<0.05)
increase for females (Table III).
The overall proportion of males with one or more facial injuries decreased

slightly from 1984 to 1985, while there was a signifi-ant decrease (p<0.05)
for females (Table III). However, the proportion of cases with one or more
nasal or mandible fractures nearly doubled during the first half of 1985;
during the first quarter of 1985 this proportion nearly tripled.

DISCUSSION

During October of 1984 pre-law observed seat belt usage in Suffolk County
was 16%.14 A nearly fourfold increase in usage to 62% was observed in
January 1985, when the law was first enforced; in April of that year observed
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TABLE II. PRELIMINARY ESTIMATED MOTOR VEHICLE TRAUMA FATALITIES
PER 1,000 HOSPITAL EMERGENCY DEPARTMENT TREATED CASES BY

CALENDAR PERIOD AND SEX, SUFFOLK COUNTY, NEW YORK, FIRST AND
SECOND QUARTERS, 1984 AND 1985

1984 1985

Both Both
Period sexes Male Female sexes Male Female

First quarter 7.3 10.8 4.2 5.4 7.9 2.9
Second quarter 9.1 11.8 6.3 7.4 9.3 5.0
Total, first half 8.3 11.4 5.3 6.6 8.8 4.1

TABLE III. PRELIMINARY PERCENT DISTRIBUTION OF MOTOR VEHICLE
INJURY CASES BY BODY REGION* AND SEX FOR CASES TREATED IN

HOSPITAL EMERGENCY DEPARTMENTS, SUFFOLK COUNTY, NEW YORK,
FIRST HALF, 1984 AND 1985

AIS-85 1984 1985

Body Both Both
region sexes Male Female sexes Male Female

Head 33.0 36.3 29.8 27.6 27.1 28.2
Face 32.6 33.6 31.6 27.2 30.5 23.5

Nasal! jaw fractures 1.5 1.6 1.3 2.5 2.6 2.3
Neck 1.8 1.9 1.6 1.4 1.8 0.9
Thorax 7.5 7.9 7.2 9.7 10.6 8.7
Abdomen 1.9 2.2 1.6 2.5 2.6 2.3
Spine 25.6 24.0 27.1 26.5 20.9 32.8

Cervical strain 19.4 18.0 20.7 21.8 16.8 27.3
All other 9.4 9.3 9.6 7.3 7.2 7.3

Upper extremities 21.6 21.6 21.5 20.0 21.4 18.3
Lower extremities 27.8 24.3 31.1 29.5 30.7 28.2
General/external 10.8 10.9 10.6 10.8 10.3 11.3

*A modified verson of AIS-85 was used which increases anatomic site specificity of coding.22

usage declined to 54%.15 The initial sharp increase in usage patterns during
the first quarter of 1985 was coupled with an estimated 17% decline in overall
vehicular injury occurrence rates. A smaller cumulative decline of 4% in
vehicular occurrence rates was observed for the first half of 1985 compared to

1984. Case-fatality ratios (number of deaths per 1,000 injury cases) decreased
more than 27% for the first quarter and 21% for the first half of 1985.

These initial findings are consistent with the hypothesis that restraint use

laws can effectively reduce the occurrence and severity of vehicular injuries.
A number of these findings are also consistent with those reported by Ruther-
ford, Hayes, and their colleagues in the United Kingdom,16 especially
reduction in head injuries and increase in facial fractures.

However, these findings must be viewed as preliminary for many reasons.
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The study protocol was designed to obtain and to compare data for a two-year
pre-law period (1983 and 1984) with data for a one-year post-law period
(1985). Present findings are based on total observations for road users in
vehicles covered (e.g., passenger cars) and not covered (e.g., motorcycles)
by the law and for pedestrians; identification of the subsets of cases involving
occupants and motor vehicles covered by the law is planned for the final
analyses. Not all records for all cases are available for confirmation at this
time. The occurrence rates reported above do not include first treatment cases
from hospitals located in adjacent Nassau County (future inclusion is
planned).
No adjustments were made for a number of other factors that can poten-

tially affect the findings. For example, important exposure indices increased
from pre-law 1984 to post-law 1985, including traffic counts (2.5% and 5%
by area),'7 motor vehicle registrations (5%),18 and operator licenses (2%).19
Resource allocation for police enforcement of traffic laws including driving
while intoxicated and speed limits remained at about the same level for both
years.20 Average vehicle speeds in New York State remained essentially the
same for both years (55.8 MPH in 1984 and 56.4 MPH in 1985).21 In the
aggregate these patterns would increase the size of the population-at-risk in
post-law 1985 compared to pre-law 1984. They would tend to decrease the
observed differences in rates and ratios between the study years. Thus, the
findings reported here should be viewed as lower bound estimates of the
differences. Such potential confounding factors will be considered and ad-
justments made as appropriate in the final analyses.

In contrast to the Suffolk County findings, Rhode Island State showed a
clear increase in hospital emergency department reported vehicular injury
incidence rates and case-fatality ratios during the first 6 months of 1985
compared to the same period in 1984.6 These Rhode Island data suggest that
the effect of the New York law may actually have had a greater impact than is
reflected in the reductions in morbidity and mortality reported here. It may
very well have been that New York State would have experienced an increase
in injury occurrence rates or case-fatality ratios in the first half of 1985 had
there been no seat belt law and had New York followed the same pattern as
Rhode Island. This is further supported by the observation that when New
York seat belt usage began to decline during the second quarter of 1985
similar reductions in injury occurrence rates in Rhode Island were not seen.

It is anticipated that the final results will provide health and safety decision
makers in the public and private sectors with population representative base-
line information on the incidence and outcome of vehicular injuries before
and after promulgation of a restraint use law. The results will also provide a
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data base for conducting follow-up investigations on important topics such as
estimating the reductions in direct and societal costs. The need for this type of
information has important legislative and public health policy implications in
view of the repeal of restraint use laws in Massachusetts and Nebraska and
the introduction of repeal bills in 7 of the 24 remaining states with such a law.

SUMMARY

This analytic epidemiologic study is designed to measure how effectively
mandated seat belt use reduces both morbidity and mortality from vehicular
collisions occurring in a well defined United States population. Case ascer-
tainment is based on a probability sample of vehicular trauma cases treated in
hospital emergency departments taken during the first half of post-law 1985
and compared to the same period in pre-law 1984. Preliminary findings show
that increased seat belt usage was coupled with a 21% decrease in the overall
case-fatality ratio, a 4% decrease in the overall vehicular injury occurrence
rate, and changes in selected anatomic injury patterns. Decreases were ob-
served in the proportion of cases with one or more injuries to the head, while
increases were seen in the proportion with one or more facial fractures,
primarily of the nose and mandible. These preliminary findings are consistent
with the hypothesis that seat belt use laws can be effective in reducing the
occurrence and severity of vehicular injuries.
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